Enhancement of bone defect healing in old rats by TGF-beta and IGF-1.
Bone defects are often created in order to repair bone pathologies. In the aging population, the healing of such defects is very limited. Bone healing in aging depends on the availability of various hormone and growth factors. The ability of growth factors to enhance bone formation in femoral defects in old rats was tested. Bone defects were induced in femurs of old rats. A single dose of transforming growth factor-beta (TGF-beta), IGF-1, TGF-beta+IGF-1 or saline was inserted in the defect and bones were tested after 2 and 4 weeks. Radiology revealed that mineralization appeared in the 2 weeks group in defects treated with TGF-beta and in defects treated with TGF-beta, TGF-beta+IGF-1 in the 4 weeks groups. Computerized tomography (CT) coronal and axial images revealed that 4 weeks after treatment with TGF-beta+IGF-1, a complete bone bridge was observed. Morphology revealed that these defects were filled with trabecular bone. A less pronounced bone healing was observed after TGF-beta or IGF-1, while control specimens revealed partial healing of the bone defect. Biomechanical tests indicated that treatment with TGF-beta, IGF-1 or TGF-beta+IGF-1 resulted in a significant increase of bone bending rigidity compared to control in the 4 weeks group and that TGF-beta+IGF-1 was the most inductive in this respect. The ability to induce bone healing in aging by TGF-beta+IGF-1 is of a great clinical importance for restoration of bone strength and biomechanical properties of bone defects in aging.